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Introduction
Should children have a compre-
hensive eye examination upon 
entry to junior Kindergarten? 
This question has received much 
attention in the literature. This 
paper is intended to provide
a review of  the current litera-
ture reporting the benefits for
children undergoing a compre-
hensive eye examination with 
an optometrist during their 
entry year into school. The Eye 
See Eye Learn (ESEL) program 
was developed to raise aware-
ness among parents of  the 
importance of  identifying and 
treating vision problems early. 
The program provides com-
prehensive eye examinations 
by local optometrists to junior
Kindergarten kids in participat-
ing school regions. This paper
will report on scientific data and 
expert opinion as evidence that
the Eye See Eye Learn program 
is of  benefit to children. Papers 
included in this review are not 
limited to the visual implications 
of  this program but also include
both the short and long-term 
social ramifications for children. 
Eye See Eye Learn  
background
In 2003, the Alberta Ministry of
Children’s Services, the Alberta 
Association of  Optometrists, 
the Alberta Public Health 
divisions of  Capital and East
Central Health Authorities, and
the Elk Island Public School
Board formed a partnership and 
created the Eye See Eye Learn
program. As a result of  the pro-
gram the percentage of  junior
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Currently, there are many eye care initiatives underway for thepaediatric and preschool population, including vision screenings and
comprehensive eye examinations. Although both programs are valuable in
facilitating early detection and subsequent treatment of vision problems,
their relative effectiveness differs. This paper is an evidence-based literature
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visual and social outcomes in the most cost effective manner.  It was
written with the intention of appropriately guiding the decisions of health
and education policy-makers.
AbSTrACT
Objective: Undetected vision problems
in children can lead to permanent vision
loss, a condition known as amblyopia. Early
detection and treatment of the causes of
amblyopia may prevent this vision loss. The
objective of this paper is to look for evidence
that comprehensive eye examinations upon
entry to junior Kindergarten are an effective
way to identify and treat vision problems
early.
methods: Relevant peer-reviewed
publications on amblyopia and the
importance of comprehensive eye
examinations were reviewed. Specific
areas investigated include: the prevalence
and causes of amblyopia; impact of vision
problems on child development and
education; impact of amblyopia and/or
strabismus on quality of life; and the cost
effectiveness of treating amblyopia. The
validity of vision screening compared to a
comprehensive eye examination was also
reviewed.
Synthesis: The review suggests that without
a complete eye examination many eye or
vision problems remain undetected at school
entry. Left uncorrected these problems
negatively impact child development,
education and quality of life. Reduced
vision due to amblyopia also restricts future
employment opportunities and increases
the risk of bilateral visual impairment in
adulthood. Examination procedures with
high sensitivity and specificity are required
to accurately detect these problems. Studies
show that amblyopia treatment initiated at an
early age is one of the most cost-effective of
all health interventions.
Conclusion: There is good evidence in the
literature that a full eye examination is critical
to detect all cases of amblyopia. This and
other visual problems can be detected and
managed at an early age, which leads to
better visual quality of life and economical
outcomes. The Eye See Eye Learn program
offers the “gold standard” of eye care.
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Kindergarten children receiving 
an eye exam rose from 14% to 
45%. Of  the children examined, 
12% were found to have a previ-
ously undiagnosed eye or vision 
problem: 6% required eyeglasses, 
4% had eye coordination issues 
and 2.5% had amblyopia. Based on 
the successful outcome of  the Elk 
Island ESEL pilot, the program 
was expanded to be province-wide
in Alberta in 2007. Subsequently, 
the ESEL pilot programs began 
in 2008 in Saskatchewan involving 
the Saskatoon school board and 
in 2009 in Ontario involving the 
Hamilton school board. In both of
these provinces ESEL has expand-
ed and most recently in Ontario 
in 2010, government support of
$200,000 per year for 5 years will 
allow the program to further ex-
pand. Currently, talks are underway
in Manitoba and New Brunswick 
to adopt the ESEL program.
Visual benefits of ESEL
The Eye See Eye Learn program 
provides comprehensive eye
examinations for children entering 
school. This involves assessment 
of  visual acuity, refractive error, 
eye coordination and eye health.
It could be argued that if  a child 
has no vision problems at all then 
it really makes little difference
whether they have a vision screen-
ing or a full examination. However 
the argument becomes very sig-
nificant when children with vision 
problems are considered. Unde-
tected vision problems can lead to 
permanent vision loss (amblyopia).
There have been many defini-
tions of  amblyopia in textbooks 
and in publications. One of  the 
more simple statements originated 
from Von Graefe who described 
amblyopia as the condition “in 
which the observer sees nothing 
and the patient very little” cited 
by Grounds.1 Amblyopia typi-
cally develops when the image in 
one or both eyes is blurred or
obscured and is a significant cause
of  unilateral vision loss, and is one 
of  the most common causes of
persistent unilateral vision impair-
ment in adulthood. Prevalence has 
been estimated to be between 2% 
and 5% in children2-4 and between 
0.35% and 3.2% in adults.5-7
Amblyopia occurs in childhood
and, if  treated while the visual sys-
tem is still maturing, may be revers-
ible resulting in normal vision. There
are many causes, the two most 
common are strabismus and aniso-
metropia (a difference in refractive
error between the two eyes). In a 
population sample of  3-6 year olds 
with amblyopia, 38% was found to 
be associated with strabismus and 
37% with anisometropia.8 This is 
significantly different to a cohort
of  children, younger than three
years-of-age, in which strabismus 
is the primary cause of  amblyopia 
(82%).9 Children with strabismus 
tend to be referred to an eye care
professional at an earlier age as 
parents and/or family physicians at
routine health checks often detect
strabismus. Another common 
cause of  amblyopia is uncorrected 
astigmatism or uncorrected high 
refractive error of  any kind.10
The main steps in the diagnosis 
of  amblyopia are: measurement  
of  vision in each eye; measurement 
of  refractive error; evaluation of
eye alignment and movement; 
examination of  the health of  the 
eyes to rule out pathology (eye
disease); and rechecking the vision 
with eyeglasses, as required. These
steps can only be accurately carried 
out by a trained eye care profes-
sional and are the components of
a full eye examination. 
In most cases amblyopia occurs 
in one eye only so that even severe
amblyopia may go unnoticed by
the child or their caregiver. In 
everyday life unilateral amblyopia 
results in poor depth perception. 
Reduced depth perception has an 
adverse effect on many tasks for
young children that involve good 
hand-eye coordination, such  
as penmanship and dexterity
with scissors.11,12 Children with  
reduced depth perception can be 
challenged by ball sports and do 
not perceive the effects of  modern 
3-D movies.
Amblyopia is a preventable and
treatable condition. There are many
forms of  treatment for amblyopia.
The type of  amblyopia dictates the
treatment modality. For amblyopia
related to a large refractive error,
eyeglasses may be all that is required.
The results of  a comparative case
series indicated that children aged
five to seven years with astigmatism
who had been provided with spec-
tacles prior to Kindergarten showed
significantly better corrected
visual acuity than did children of
similar ages who had not received
their glasses prior to entering Kin-
dergarten.13
Amblyopia that is not fully treated
with eyeglasses alone, and amblyopia
that is related to strabismus, is
treated by occlusion (patching)
of  the non-amblyopic eye. This
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 usually is done a few hours per day
for several months. After amblyopia
treatment is complete, some children
also need vision training or surgery
to correct strabismus.
The evidence that early detec-
tion of  amblyopia is vital to the 
success of  treatment is compel-
ling. It is well documented that
younger children respond better 
to treatment than older children 
and although there is evidence that
amblyopia can be treated even in 
adult years there is little evidence
to suggest that normal visual acuity
may be achievable.
 A recently published study
looked at the effect of  age on re-
sponse to amblyopia treatment in 
children. The results of  the study
demonstrated that children aged 
7-13 years were significantly less 
responsive to treatment compared 
with younger subjects (aged three
to seven years). Older children 
did show improvement in vision 
with treatment but the amount 
of  improvement was less than in 
the younger children. There is a 
greater chance of  obtaining nor-
mal vision in an eye with amblyo-
pia if  treatment is initiated before
the age of  seven.14
The Canadian Association of
Optometrists recommends that
a child’s first eye examination be 
at six months-of-age and then 
again at three years. There is good
evidence to support this recom-
mendation. It can be shown from 
Ontario Health Insurance Plan 
(OHIP) evidence that children are
not having their eyes examined and 
in fact less than 25% of  children in 
Ontario have an annual eye exami-
nation by an optometrist. 
Many authors have suggested 
pre-school vision screening or eye 
examinations would be beneficial 
in order to detect and treat am-
blyopia. Holmes in 2006 stated, 
“Based on the current evidence, 
if  one screening session is used, 
screening at school entry could 
be the most reasonable time.”15 
The Eye See Eye Learn program 
provides full comprehensive eye
examinations at school entry age
for all children. 
Developmental  
benefits of ESEL
The impact of  uncorrected vision 
problems may be seen in many 
areas of  child development. Ef-
fects on the development of  mo-
tor skills, behaviour and attention, 
learning skills and reading ability, 
and general quality-of-life, have
been studied extensively. The goal 
of  ESEL is to identify and treat
vision problems in early childhood, 
thus minimizing such secondary
consequences.
Motor skills are influenced by
visual input. Amblyopia causes re-
duced vision and eye coordination, 
and can affect the development 
of  motor skills. Children with 
amblyopia demonstrate reduced 
fine motor skills, especially for
tasks requiring speed and accuracy. 
This is especially characteristic of
children with amblyopia related to 
strabismus.16
Children with amblyopia also 
demonstrate reduced reach-to-
grasp performance.17 The impor-
tance of  accurate eye coordination 
in developing precise hand-eye
coordination increases, as children 
grow older. The successful treat-
ment of  amblyopia can improve
hand action control.17 Children 
with uncorrected vision problems 
may demonstrate behavioural, 
emotional or attention problems 
when confronted with visual 
tasks.18 Increases in misconduct, 
hyperactivity and aggressiveness 
have been reported.19 This is of
special significance in children with 
learning difficulties, who may be 
unable to effectively communicate
their visual symptoms.20
Children with symptomatic con-
vergence insufficiency and/or weak
accommodation have been shown
to have higher scores on surveys
of  their behaviour related to de-
ficiencies in school performance
(including inattention, avoidance,
opposition, hyperactivity).21,22
Educational benefits  
of ESEL
Vision is considered the most
important sense for learning and 
it is estimated that 80% of  what
children learn in primary grades is 
gained through visual input.23 Stu-
dents spend 30-60% of  the school
day on sustained reading, writing 
and other near point tasks. Uncor-
rected vision problems can create
strain or distraction during these
activities, forcing children to work 
harder to perform well.18
The relationship between  
visual function and academic
performance has been highlighted 
in a policy statement from the 
American Optometric Association 
(AOA) / American Academy of
Optometry (AAO),24 in which it is 
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stated that identification and treat-
ment of  vision problems enhances 
learning potential.
Early vision evaluation should 
be part of  a multi-disciplinary ap-
proach to ensuring that children 
reach their full learning poten-
tial.25-27 Most professionals agree
that, although vision problems are
not the single cause of  learning 
difficulties in most cases, they can 
be a relevant factor that influences 
a child’s ability to perform required 
academic tasks and to use vision 
to access the curriculum effec-
tively.25-27
There are numerous publica-
tions that report on how vision 
problems affect academic achieve-
ment. These are summarized 
below:
n Reduced visual acuity, especially
at near, has been reported to be 
more common in children with 
learning difficulties.28,29
n Hyperopia has been shown to 
be strongly linked with reduced 
literacy skills.29-33 Correction of
hyperopia has been shown to  
result in improved reading 
achievement.31-33
n Anisometropia also has been 
demonstrated to be more
common in children with poor
reading skills29,33
n Eye coordination skills allow 
accurate, efficient and comfort-
able input of  visual information. 
Weakness in eye coordination 
skills results in discomfort,  
reduced concentration and 
slower processing speed.29,34-36
n Weakness in eye coordination 
skills also may interfere with 
phonetic or eidetic decoding and 
spelling.37,38 In different studies, 
reading deficiencies have been 
correlated with unstable eye
coordination,18,44,45 poor
eye movements,46-49 reduced 
vergence,28,29,34,39-42 reduced ac-
commodation28,43-47 and reduced 
depth perception.41
n In preschool children, reduced 
depth perception and reduced  
accommodation were found to 
be predictors of  reading per-
formance in Kindergarten and 
Grade One.48
n The number of  people suffer-
ing from amblyopia who com-
plete higher university degrees 
is considerably fewer than those
without amblyopia.49
Quality of Life benefits  
of ESEL
A number of  studies have inves-
tigated the impact of  amblyopia 
and/or strabismus on Quality-
of-Life (QoL).  Different QoL 
surveys have been administered 
to children with these conditions, 
their caregivers, adults who were
treated for these conditions in 
childhood, and adults with re-
sidual amblyopia and/or strabis-
mus.11,19,49-56
For individuals with amblyopia, 
many QoL issues are related to the 
impact of  treatment (i.e. patching 
therapy) rather than the condition 
itself. Individuals may develop 
low self-esteem and a negative
self-image,51,54 and may experience
feelings of  depression, frustration, 
embarrassment,54,55 or shame.19
Many become distressed about
their appearance59 and worry about
losing their eyesight in the future.28 
Children with amblyopia are 37%
more likely to be the object of  bul-
lying or discrimination.19,52,55 They
often perceive a lower social accep-
tance51 and sometimes avoid social 
events55 because of  how they feel  
about their condition. Amblyopia 
treatment impacts family life, caus-
ing increased stress and anxiety
for the caregiver and altering the 
caregiver-child relationship and 
other family relationships.19 This 
highlights the importance of  early
intervention, since early identifica-
tion and treatment of  amblyopia 
are associated with shorter treat-
ment times and more successful 
outcomes.  In addition, the social 
consequences of  amblyopia treat-
ment may have less impact on 
younger children.52
Untreated amblyopia affects the 
ability to complete daily tasks. In 
one study, 55% of  individuals with 
amblyopia reported that it affected 
their performance in school, 48% 
reported that it interferred with 
their work and 50% felt that it
influenced their general lifestyle.61
Reduced vision due to amblyopia 
also restricts certain employment 
opportunities that have specific
vision standards, such as the armed 
forces.11
Individuals with amblyopia  
also are at greater risk for future
vision loss. They are more prone 
to ocular injury and have an in-
creased five-year incident risk of
visual loss in the better eye.49
 Overall, persons with amblyo-
pia have a lifetime risk of  vision 
loss that is almost double that for
persons without amblyopia (18% 
vs 10%), and typically suffer a 
longer duration of  bilateral visual 
impairment in their lifetime.57,58
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A survey in the UK in 2002 found 
that only 35% of  people who lost
the vision in their non-amblyopic
eye were able to continue in  
paid employment.59 The early
identification and treatment of
amblyopia in childhood can pre-
vent such tragic visual impairment 
in adulthood.
Individuals with strabismus 
also report significant QoL 
concerns.19,52,60-64 They report
discomfort when driving, diffi-
culty maintaining eye contact, and 
anxiety about their appearance and 
social acceptance.  This may affect
emotional self-esteem and personal 
relationships. This highlights the 
need for early identification and 
treatment of  strabismus, to avoid 
life-long consequences.
Advantages of ESEL over 
other Children’s Vision 
Programs
Children deserve our best effort to 
help them maximize their vision, 
general development, education 
and quality of  life by accurately
identifying and treating vision 
problems early.
ESEL is a program offering 
full eye examinations in an op-
tometrist’s office, unlike a vision 
screening which is an assessment 
of  specific aspects of  visual func-
tion carried out in a location of
convenience. This distinction is 
critical as there are many implicit
advantages to having the child visit
the optometrist’s office. At the 
optometrist’s office the assessment 
is carried out by a team of  profes-
sionals comprised of  the optom-
etrist and trained support staff, 
while at a vision screening the tests 
are often performed by lay volun-
teers. An optometrist evaluates all 
aspects of  vision and eye health. 
Vision screenings often isolate
single tests such as visual acu-
ity and depth perception tests or
incorporate automated testers that
can give false readings that are
difficult for screeners to interpret. 
On-site, at the optometrist’s of-
fice, specialized instrumentation 
is available to aid in the accurate
evaluation of  a young patient. 
Vision screenings, by definition, 
necessitate portability, which im-
plies significant limitations to what
testing can be performed – many 
essential tests are simply not  
possible.
Although vision screenings have
been effective at raising aware-
ness for the need for paediatric
visual assessments by a convenient 
mechanism, there are numerous re-
ports in the literature that point to 
validity problems. In a 1992-4 study,
3,434 Oxford County preschool-
ers in Ontario underwent a vision 
screening. Of  the 1,017 preschool-
ers who failed the screening only
384 (38%) actually were found to 
have a vision problem.65 In this 
study the sensitivity (ability to 
accurately identify children with 
vision problems) and specific-
ity (ability to accurately identify
children without vision problems)
were both low (60.4% and 79.7%)
so the vision screening did not do 
a good job of  identifying children 
with and without vision problems. 
When a vision problem is detected
during a vision screening there is no
guarantee that follow-up care will
be sought. It has been shown that
40% of  children who fail an initial
vision screening do not receive the
appropriate follow-up care.66
The Enhanced Vision Screen-
ing Program (EVSP) assessed the 
negative predictive value (per-
centage of  children who pass the 
screening who do not have any 
vision problems) in vision screen-
ings involving 11,734 children and 
reached a similar conclusion.67
The main goal of  these vision 
screenings was to detect amblyo-
pia, strabismus and high refractive
error. Of  the children who passed 
the screening, 200 were randomly
selected to undergo the “gold 
standard” – a strictly defined eye
examination. The results showed a 
negative predictive value of  97.6% 
and the authors conclude:
‘Because the negative predictive
value of  the EVSP is not 100%, some
children with amblyopia, strabismus or 
refractive errors are missed…parents
should be aware of  this.’
The Vision in Preschoolers 
Study (VIP study) was a multi-
phased, multi-centre, interdisciplin-
ary, clinical study to evaluate the 
accuracy of  screening tests used to 
identify preschool-aged children in 
need of  further evaluation for
vision disorders.68 The gold stan-
dard against which the screenings 
were tested was a comprehensive
eye examination (100% sensitiv-
ity and specificity). In the phase II 
conclusions it was noted that:
‘The best performing tests had high
testability whether performed by trained 
eye care professionals, nurses or lay 
screeners but detection of  strabismus 
was improved by the use of  cover test by 
doctors…’
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And from the Preschool 
Vision Screening: Rationale, Meth-
odology and Outcome, came:
‘The relatively low prevalence of
amblyopia makes it difficult to achieve a 
high screening yield in terms of  predic-
tive value…unless a ‘supertest’ can be
devised, with very high sensitivity and 
specificity, health policy decisions will be
required to determine which of  these two 
characteristics should be emphasized.’
As indicated by these authors, 
vision screenings often fail to cor-
rectly identify the 2-5% of  children 
with amblyopia and in the process 
give false reassurances to parents 
that their child’s vision is normal. 
A comprehensive eye examination 
with an optometrist could be con-
sidered to be the “supertest”.
Cost Effectiveness of ESEL
While there has not been a direct
analysis of  the cost-effectiveness 
of  ESEL the benefit of  such a 
program may be inferred from the
literature. The cost-effectiveness 
of  screening and treatment of  am-
blyopia has been examined in the
United States and in Europe.
A cost-benefit analysis of  five
vision screening programs in 
the United States showed that
the greater the sensitivity of
the screening method the more
beneficial the program.69 This 
study also found that the highest
net benefit was for children three
to four years-of-age. A study in 
Germany calculated that the cost-
effectiveness of  vision screening 
in children three years-of-age was 
727 euros per case detected.70 
The measure of  effectiveness was 
determined by the number of
newly diagnosed cases of  amblyo-
pia as well as cases of  strabismus 
and refractive errors likely to cause
amblyopia. 
Optometrists in Ontario pro-
vide a “gold standard” eye exami-
nation that will provide better 
case finding than the methods 
described in either of  these two 
papers.
Systematic reviews of  the ef-
fectiveness of  screening preschool 
children for amblyopia have
reported insufficient evidence due
to lack of  randomized controlled 
trials conducted in this area.71,72
However other reviews have noted 
that treatment of  strabismus and 
amblyopia can improve visual 
outcomes. The U.S. Preventive
Services Task Force (USPSTF)
states that it is important to detect
amblyopia, strabismus and defects 
in visual acuity in children younger 
than 5 years-of-age.73
Studies based on U.S. and Ger-
man data concluded that treatment
for amblyopia is likely to be very
cost effective.74,75 In both studies
the cost effectiveness was based
on Quality-Adjusted Life-Years
(QALYs). The U.S. study showed
that amblyopia therapy initiated at
four years-of-age, including both
surgical and nonsurgical treat-
ment, yields a $/QALY gained of
$2,281.74 The authors state that
“interventions with a $/QALY
gained of  <$20,000 are especially
cost-effective”.
The study based on German 
data found that treatment for  
amblyopia starting at three years  
of  age was more favourable
than many other health care
interventions.75 They found the
incremental cost effectiveness 
ratio of  treatment was 2,369 
euros/QALY. It is interesting that
although each study used a differ-
ent model for analysis both found 
similar results.
Conclusion
In conclusion there is good evi-
dence in the literature that a full eye
examination at school entry age is
beneficial. Amblyopia and other
visual problems can be detected and
managed at an early age, which leads
to better visual, quality-of-life and
economical outcomes. The Eye See
Eye Learn program offers the “gold
standard” of  eye care.
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